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(54) Abstract Title 

An Input Device 

(57) An input device for inputting instructions or data into an apparatus having a display for displaying a 
plurality of selectable menu items comprises a display controller for controlling the display to display at least 
one of the menu items as a plurality of subsequentially selectable submenu items, and a selection device for 
selecting one of the submenu items. The display controller is responsive to the selection of a submenu item 
displayed as a plurality of subsequentially selectable submenu items to control the display to indicate the 
selectability of the submenu items. The selector can be used for the subsequent selection of the submenu 
items and data or instructions are input based on a selected menu item of submenu item. 
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AN INPUT OFVir-F 

The present invent.on generally relates to an input device for inputting instructions or 
data to an apparatus. Also, the present invention relates to an apparatus having a 
5 user interface allowing a user to select an item from a menu. 

In modern information processing apparatuses it is a requirement to provide a 
convenient user interface for the input of instructions or data. Conventionally for 
computers and many other devices this is provided as a keyboard. However, not all 
1 0 devices can allow for the provision of a keyboard of a size which can be operated in 
the conventional manner by depressing keys. For example, in personal digital 
assistants (PDAs), pagers, mobile phones, and remote control devices, the provision 
of a keyboard which functions in the conventional manner is not always practical. 

15 The design of an interface allowing a user to input instructions or data into 
equipment is an important factor in making the equipment more easily usable. It is 
desirable to make the interface easy for a novice to use and yet suitable for an 
experienced user to enter instructions or data rapidly. 

20 Marking menus have been developed for use with computers having pointing devices 
and such a system is disclosed in WO96/39670. Such menus allow a user to enter 
instructions or data by navigating through menus. The menus are selected in 
accordance with the pattern of a stroke made by the pointing device. Once a menu 
has been selected by a particular stroke for example in a particular direction, 

25 submenus are then disp.ayed which can be similarly selected. Thus, an experienced 
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user can make a number of menu and submenu selections by a complex stroke 
pattern using the pointing device. However, an inexperienced user has to wait for 
each menu item selection before the submenu items are displayed and can be 
selected. Thus, for a novice user the menu selection operation is not quick. Further, 
5 the marking menu method can oniy be used with apparatus having a pointing device 
allowing the movement of a cursor across a screen. Such an arrangement is thus 
not appropriate for small hand held devices such as personal digital assistants 
(PDAs), mobile telephones, pagers, remote controls, or calculators. 

10 In accordance with a first aspect the present invention provides an input device for 
inputting instructions or data to an apparatus having display means for displaying a 
plurality of selectable menu items, the input device comprising: 

display control means for controlling said display means to display at least 
one of said menu items as a plurality of subsequently selectable submenu items; 

1 5 selection means for selecting one of said menu items, said display control 

means being responsive to the selection of a said menu item displayed as a plurality 
of subsequently selectable submenu items to control said display means to indicate 
the selectability of said submenu items, and said selection means being operable for 
the subsequent selection of one of said submenu items; and 

20 input determining means for determining input instructions or data based on 

a selected menu item or submenu item. 

Thus in accordance with the present invention by displaying the currently selectable 
menu items as subsequently selectable menu items the user is able to predict the 



next input operation necessary using the selection means in order to select a 
subsequent menu item. 

Each instruct.on or data unit to be input can be represented by a menu item and the 
menu items are organ.sed in a hierarchical tree structure such that each menu item 
or submenu item is displayed as a representation of a set of one or more instruction 
inputs or data inputs. Thus, said submenu items can be displayed as a plurality of 
subsequentially selectable submenu items thus displaying a plurality of 
subsequentially selectable submenu items and in one embodiment all subsequentially 
selectable submenu items. 



Data or instructions can be input automatically when one of the menu items or 
submenu items comprising no subsequentially selectable submenu items is selected. 

In one embodiment the selection means comprises a plurality of key means operable 
for the selection of corresponding menu items or submenu items. The plurality of 
key means can be arranged in a spatial manner related to the spatial arrangement of 
corresponding menu items on the display means. In one such arrangement the 
display and the keys means can comprise a touch sensitive display wherein the 
spatial locations of the currently selectable menu items or submenu items displayed 
on the touch sensitive display comprise the key means. Alternatively the key means 
comprise a plurality of keys or a single composite key arranged in a layout 
corresponding to the layout of said currently selectable menu items or submenu 
items on the display means. In yet another alternative arrangement the key means 
comprise a plurality of keys, or a composite key arrangement labelled to identify the 
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spatial position on sa;b display means which is selectable by the respective key or 
part of the composite key. 

The currently selectable menu items or submenu items are preferably displayed on 
5 the display means in a spatial manner about a midpoint. In such an arrangement 
each of the key means is adapted to display a pointer thereon in a direction 
corresponding to a direction on the display means from the midpoint to the menu 
item or submenu item to be selected by the key means. 

10 In an embodiment the display control means is operative in response to the selection 
of one of the menu items or submenu items displayed as a plurality of 
subsequently selectable submenu items to control the display means to highlight 
the selected menu item or submenu item and to visually indicate that the 
subsequentiahy selectable submenu items are currently selectable by said selection 

1 5 means. 

In another embodiment of the present invention the display control means is operable 
to control the display means to display the currently selectable menu items or 
submenu items about a midpoint, and when a menu item displayed as a plurality of 
20 subsequentially selectable submenu items is selected, to redisplay the submenu 
items of the selected menu item about the midpoint. In this way at each selection 
by the user the display always displays the items selectable in the current menu 
about a fixed origin. Thus when the total number of items in the submenus is large 
and thus there is a large number of submenus, the display of the item to be 




ultimately selected for input is continuously enhanced as the submenus are 
traversed. 

Preferably the submenu items of selected menu items are redisplayed with the same 
5 geometrical distribution about the midpoint. Also, preferably the subsequently 
selectable menu items are displayed in the same geometrical arrangement but in a 
reduced scale. 

In accordance with a second aspect the present invention provides apparatus having 
a user interface allowing a user to select an item from a menu, the interface 
comprising: 

display means adapted to display a plurality of selectable menu items, at 
least one of said menu items being displayed as a plurality of subsequently selectable 
submenu items; 

selection means for selecting one of said menu items; and 
display control means for controlling said display means in response to the 
selection of a said menu item displayed as a plurality of subsequently selectable 
menu items to activate the selectability of said submenu items; 

wherein said selection means is operable for the subsequent selection of one 
of said submenu items. 

This aspect of the present invention provides a convenient interface allowing the 
user to predict the selection necessary in order to select a submenu. In this way the 
selection operation by the user is enhanced because of the ability to predict the 
selection operation required for the next selection. This is particularly advantageous 
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when the selection means comprises keys arranged in a spatial relationship with 
regard to the spatial arrangement of the menu items. 

!n accordance with another aspect of the present invention there is provided an input 
5 device for inputting instructions or data to an apparatus having display means for 
displaying a plurality of items corresponding to instructions or data to be input, the 
input device comprising: 

display controi means for grouping said items into a hierarchy of sets and 
subsets and for controlling said display means to display items of alternative sets or 
10 subsets of items; 

selection means for selecting one of the sets of items, said display control 
means being operative in response to the selection of one of the sets of items to 
control said display means to indicate the selectability of the or each item of 
alternative subsets for the selected set, and said selection means being operable to 
1 5 select any one of said subsets; and 

input means for inputting instructions or data in response to the selection of 
a subset comprising a single item by said selection means. 

In an embodiment the sets of items and subsets of items are displayed in a 
20 geometrically equivalent manner. 

In an embodiment the selection means comprises key means for the selection of 
corresponding displayed and selectable sets or subsets. The key means can be 
arranged in a spatial manner related to the spatial arrangement on the display means 
25 of corresponding selectable sets or subsets of items. Such an arrangement can 



comprise a touch sensitive display wherein the spatial locations of the currently 
selectable sets or subsets of items displayed on the touch sensitive display 
comprises the key means. The key means can comprise a plurality of keys arranged 
in a layout corresponding to the layout of the currently selectable sets or subsets of 
5 items on the display means. Alternatively, the selection means comprises a plurality 
of keys each labelled to identify the spatial position on the display means where a 
corresponding selectable set or subset is displayed. 

In an embodiment the currently selectable sets or subsets of keys are displayed 
10 about an origin and each of the key means is adapted to display a pointer in a 
direction corresponding to a direction on the display means from the origin to the 
subset or set to be selected by the key means. 

In another embodiment the currently selectable sets or subsets are displayed about 
1 5 an origin and when a set or subset is selected, the subsets of the selected set are 
redisplayed about the origin. The subsets of a selected set can be redisplayed with 
the same geometrical distribution about the origin. 

Embodiments of the present invention will now be described with reference to the 
20 accompanying drawings in which: 

Figure 1 is a schematic diagram of apparatus including an input device in 
accordance with an embodiment to the present invention; 

Figure 2 is an illustration of the hierarchical arrangement of the menu items 
25 used in a first embodiment of the present invention; 
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Figures 3a to 31 illustrate a method of selecting menu items to input data in 
accordance with a first embodiment of the present invention; 

Figure 4 «s a f.ow diagram illustrating the operation of a first embodiment of 
the present invention: 

5 Figure 5 illustrates a pager incorporating an input device of the first 

embodiment of the present invention; 

Figure 6 illustrates a public information kiosk incorporating an input device in 
accordance with the Ursx embodiment of the present invention; 

Figure 7a illustrates an application of an input device of the first 
1 0 embodiment of the present invention; 

Figure 7b illustrates another application of the input device in accordance 
with the first embodiment of the present invention; 

Figures 8a to 8d illustrate the operation of an input device in accordance 
with a second embodiment of the present invention; 
15 Figure 9a to 9c illustrate the operation of an input device in accordance with 

a third embodiment of the present invention; and 

Figure 10a to : Od illustrate the operation of an input device in accordance 
with a further embodiment of the present invention. 



20 Referring to Figure 1, an input device 10 of an embodiment of the present invention 
is illustrated for use in conjunction with a processing unit 4 and a display 5. The 
input device 10 comprises a user selection device 1 for entering and registering a 
user's selection of a menu item. The input is received at the input unit 2 which 
sends a signal to the display controller 3 to update the display 5. If the input 

25 selection received at the user selection device 1 comprises an input data unit or 
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display. The four quadrants comprise the lour selectable menu items each of which 
is displayed as a plurality of subsequently selectable submenu items. In this 
embodiment the selection means compnses lour keys 22 corresponding to the four 
quadrants of the menu display area 20. 

5 

in order to ,nput the text "CALL" starting at F.gure 3a. initially the top left hand key 
.ndicated by an arrow is pressed to select the top left hand quadrant of the d.splay 
menu area 20. The d.splay menu area 20 changes in response to the operation of 
the key to redisplay the submenus wh.ch are now selectable in the four quadrants. 
10 Once aga.n « can be seen in F.gure 3b that each of the quadrants displays either a 
selectable data unit comprising a character which in this example is "A" or a 
selectable submenu. The selects of the top right hand quadrant using the top right 
hand key in F.gure 3b will result in the red.splay of the selected submenu in the 
menu display area 20 as shown in F.gure 3c. As can be seen in Figure 3c this 
15 submenu only comprises two submenu -terns i.e. "B» or "C". Operation of either of 
the .eft hand or right hand keys 22 will cause the selection of the appropriate 
character and in this example "C" is selected us.ng one of the right hand keys. The 
result of the selection is shown in F.gure 3d in which the letter "C" is displayed as 
input in the d.splay area 2! and the menu display area 20 is reset to display all of the 
20 characters which can possibly be input. Selection of the top left hand quadrant then 
results in the red.splay of the submenu items as shown in F.gure 3e. The selection 
of the top left hand quadrant in Figure 3e result in the character "A" being input as 
shown in Figure 3f. 
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Figures 3g to 31 illustrate similar steps for the selection of the letters " L" and "L" to 
input the word "CALL". 

Figure 4 is a flow diagram illustrating the steps performed in generating input 
5 characters. In step S1 the initial menu items are displayed. In step S2 it is 
determined whether the first key is pressed. If not it is determined whether each of 
the other keys is pressed and if key N is not pressed (where N = 4 in this 
embodiment) in step S6 the process returns to step S2 to await the pressing of a 
key. If in step S2 it is detected that the first key is pressed, it is detected whether 
10 there is a submenu i.e. whether it is the last item in the menu. If there is a 
submenu, in step S4 the displayed menu is updated to display the new submenus 
which are selectable and the process returns to step S2. If in step S3 the selected 
item is the last in the menu, the selected item is input in step S5 and the process 
returns to step S1 wherein the initial menu items are displayed. 

15 

The steps S2 to S5 are carried out for each of the keys and are illustrated as steps 
S6 to S9 for the N th key in this flow diagram. 

It can thus be seen in this embodiment that the number of key operations in order to 
20 select an item for input is reduced compared to a conventional cursor movement 
system in which a cursor is moved« over a conventional alphabetical or QWERTY 
keyboard layout. As clearly illustrated in Figure 2 a maximum of three key 
operations are required in order to select an item for input. 
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Although in Figure 2 a particular hierarchical tree structure is illustrated, this is an 
example only and in practice the tree structure would be optimised such that the 
most commonly selected items appear at higher ieveis and the least frequently 
seiected items appear at lower levels. This will further reduce the average number of 
5 key operations in order to select an item for input. 

Although in this embodiment each time a menu item is selecting having submenu 
items the submenu items are redisplayed about the same origin i.e. in an enlarged 
form, this is not essential. In an alternative embodiment the selected quadrant could 
1C be highlighted in some way and the selection of submenu items within the quadrant 
could be enabled. 



Further, although in this embodiment all of the possible input items are displayed in 
the initial menu display, this is not essential and indeed for a menu having a large 
1 5 number of possible input items it may not be possible since the display would have a 
cluttered appearance and for low resolution displays it may not be possible to display 
all items. However, at least the next selectable menu items within a menu item will 
be displayed. 

20 Although in Figure 3a to 31 the use of input keys 22 is illustrated, the menu display 
area 20 can comprise a touch sensitive display in an alternative embodiment of the 
present invention. In such an embodiment the selection of a quadrant can take place 
by the touching of the relevant quadrant. 




Figure 5 illustrates the incorporation of the input device in a pager. In this 
embodiment the display 1 3 comprises the menu display area and the input data 
display area. In addition to the input keys 22 there is provided a cancel key 12 
which enables the current menu display area to be reset to the initial menu display 
5 and also for the deletion of input characters. 

Figure 6 illustrates a further embodiment wherein the input device is incorporated 
within a public information kiosk. 

10 Figure 7a illustrates yet another embodiment in which the input device is provided in 
a console 30 separate to a display 40 and connected thereto by a wire 35. 

Figure 7b illustrates an alternative embodiment wherein the input device is illustrated 
as a remote control device 50 for use with a display 40. 

15 

In both of these embodiments it can be seen that the input device need not be 
provided with a display unit and the display unit of a remote apparatus can be used 
for displaying the menu items to be navigated through. 

20 Figures 8a to 8d illustrate an alternative but similar embodiment of the present 
invention wherein instead of arranging the menu items in quadrants in a four line 
type display, the menu items are arranged displayed tn a menu display area 25 about 
an origin 26. Above the menu display area 25 there is an input display area 27 for 
displaying the input characters which in this example already comprises "THE". In 

25 this embodiment four menu items are displayed above, below, to the left, and to the 



right of the origin 26. Each of the menu items is displayed as subsequently 
selectable menu items. Each of the menu items can be selected by corresponding 
keys 28 arranged in a corresponding geometric arrangement. 

In Figure 8a the top Key indicated by the arrow is selected and as illustrated 
5 in Figure 8b the submenu items are redisplayed in the menu item display area 25. 
The selection of the left key in Figure 8b results in the redisplay of the selected 
submenu items in the menu display area 25 as shown in Figure 8c. The selection of 
the right-hand key in figure 8c results in the input of the character "C" as shown in 
Figure 8d and the menu display area 25 returns to displaying the initial menu. 

10 This embodiment is similar to the first embodiment in that at each level 

there are a maximum of four possible menu items selectable. The present invention 
is not however limited to a particular number of selectable menu items and Figures 
9a to 9c illustrate another embodiment wherein there are Three selectable menu 
items per level and three corresponding selection keys 41. As can be seen in Figures 

15 9a to 9c the menu display area is triangular with triangular submenu areas. In this 
embodiment the selection of the top selection key in Figure 9a results * in the 
selection of the top submenu as illustrated in Figure 9b. The subsequent selection of 
the top key in Figure 9b results in the redisplaying of the menu selection area as 
shown in Figure 9c. The selection of the top key again will result in the input of the 

20 character "A". 

Figures 10a to 10b illustrate yet another embodiment of the present 
invention wherein only two menu items are displayed at each level and two 
corresponding input keys 51 and 52 are provided. In this arrangement which is 
illustrated as a PDA, on the display 53 there are illustrated a series of options lying in 
25 two display halves. The set or group of options displayed in the top half of the 
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display 53 can be selected us.ng the key 51 and as shown in Figure 10b the display 
53 is then updated to display the submenu items of the selected menu item. The 
selection of the key 51 in F, gu re 10b causes the updating of the display 53 as 
shown in Figure 10c and the selection of the key 52 in Figure 10c causes the 
5 updating of the display as shown in Figure 10d. The selection of the key 51 in 
Figure 10d results in the selection of option J as an input where option J can 
comprise an input instruction or input data. 

As can be seen in these embodiments the possible input data is organised 
into sets and subsets in a hierarchical tree structure and each menu item displayed 
10 on a display can compr.se one or more input data item for .nstruction. The number 
of menu items displayed at each level need not be the same as has been illustrated 
with regard to the first embodiment in which some menu levels have four items and 
others have two. 

Although in the embodiments illustrated the selection means comprises a 
5 plurality of keys, the selection means could comprise a composite key such as a 
"rocker" type switch allowing for a selection of one of the displayed menu items. 

It can be seen from the above embodiments that a user interface is provided 
wherein items can be selected from a menu structure of menus and submenus 
wherein each menu item is displayed as a plurality of subsequently selectable 
□ submenu items. Such an arrangement allows for a user to predict the subsequent 
selections necessary in order to select an item. 

The present .nvention is particularly applicable to devices which require 
instructions or data to be input and which have limited input means. The invention is 
particularly app.icab.e to input devices in which there are a .imited number of input 
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keys by associating a particular key with a particular area of the display in which the 
menu item will be displayed, a simple menu selection arrangement is provided. 

Although the present invention has been described here and above with 
reference to embodiments, the present invention is not limited to the embodiments 
5 and modifications within the spirit and scope of _ tbe_. present invention will be 
apparent to a skilled person in the art. 
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An input dev.ce according to any precea.ng claim wherein said display 
control means .s adapted to display each menu item and submenu item as a 
representation of a set of one or more instruction inputs or data inputs. 



5 5 . An input dev.ce according, to any preced.ng claim wherein said display 

control means is adapted to control sa.d display means to display a., subsequent* 
selectable submenu items for each menu item or submenu item. 

6. An input dev.ce according to any preced.ng claim wherein said display 

10 control means is adapted to control sa.d d.splay means to display said menu items or 
submenu items currently selectable at spatially arranged positions, and said selection 
means is adapted to select respective positions on sa.d display means. 

7. An input device accord.ng to claim 6 wherein said selection means 

1 5 comprises a plurality of key means operable for the se.ect.on of corresponding menu 
items or submenu items. 

8. An input dev.ce according to claim 7 wherein said plurality of key means are 

arranged in a spatial manner related to the spatial arrangement of corresponding said 
20 menu items on said display means. 

9. An input device according to claim 8 where.n said plurality of key means 

comprise a touch sensitive display, sa.d spatial .ocations of the currently selectable 
menu items or submenu items displayed on said touch sensitive display comprising 
25 said key means. 




10. An input device according to ciaim 8 wherein said key means comprise a 
plurality of keys arranged in a layout corresponding to the layout of said currently 
selectable menu items or submenu items on said display means. 

5 

11. An input device according to claim 7 wherein said key means comprise a 
plurality of keys, each labelled to identify the spatial position on said display means 
which is selectable thereby. 

10 12. An input device according to any one of claims 7, 8, 10 or 1 1 wherein said 
display control means is adapted to control said display means to display the 
currently selectable menu items or submenu items about a midpoint, and each of 
said key means is adapted to display a pointer thereon in a direction corresponding to 
a direction on said display means from said midpoint to the menu item or submenu 

1 5 item to be selected by said key means. 

13. An input device according to any preceding claim wherein said display 
control means is operative in response to the selection of one of said menu items or 
submenu items displayed as a plurality of subsequently selectable submenu items to 

20 control said display means to highlight said selected menu item or submenu item and 
to visually indicate that the subsequently selectable submenu items are currently 
selectable by said selection means. 

14. An input device according to any one of claims 1 to 1 2 wherein said display 
25 control means is operable to control said display means to display the currently 
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selectable menu items or submenu items about a midpoint, and when a said menu 
item displayed as a plurality of subsequentially selectable submenu items is selected, 
to redisplay the submenu items of the selected menu item about said midpoint. 

5 15. An input device according to claim 14 wherein said display control means is 
operative to redisplay the submenu items of selected menu items with the same 
geometrical distribution about said midpoint. 

16. An input device according to any preceding claim wherein said display 
10 control means is adapted to control said display means to display the currently 

selectable menu items or submenu items in a geometrical arrangement, and to 
display the subsequently selectable menu items of the or each currently selectable 
menu items or submenu items in the same geometrical arrangement but in a reduced 
scale. 

15 

17. An input device according to any preceding claim wherein said display 
control means is operable to control said display means to display said menu items 
as a hierarchical structure of representations of instruction inputs or data inputs. 

20 18. Apparatus having a user interface allowing a user to select an item from a 
menu, the interface comprising: 

display means adapted to display a plurality of selectable menu items, at 
least one of said menu items being displayed as a plurality of subsequently selectable 
submenu items; 

25 selection means for selecting one of said menu items; and 




display control means for controlling said display means in response to the 
selection of a said menu item displayed as a plurality of subsequently selectable 
menu items to activate the seiectability of said submenu items; 

wherein said selection means is operable for the subsequent selection of one 
5 of said submenu items. 

19. Apparatus according to claim 18 wherein said display control means is 
adapted to control said display means to display at least one of said submenu items 
as a plurality of subsequently selectable submenu items. 

0 

20. Apparatus according to claim 18 or claim 19 wherein said display control 
means is adapted to control said display means to display all subsequently selectable 
submenu items for each menu item or submenu item. 



21. Apparatus according to any one of claims 18 to 20 wherein said display 
control means is adapted to control said display means to display said menu items or 
submenu items currently selectable at spatially arranged positions, and said selection 
means is adapted to select respective positions on said display means. 



20 22. Apparatus according to claim 21 wherein said selection means comprises a 
plurality of key means operable for the selection of corresponding menu items or 
submenu items. 



m # 
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23. Apparatus according to claim 22 wherein said plurality of key means are 
arranged in a spatial manner related to the spatial arrangement of corresponding said 
menu items on said display means. 

5 24. Apparatus according to claim 23 wherein said plurality of key means 
comprise a touch sensitive display, said spatial locations of the currently selectable 
menu items or submenu items displayed on said touch sensitive display comprising 
said key means. 

10 25. Apparatus according to claim 23 wherein said key means comprise a 
plurality of keys arranged in a layout corresponding to the layout of said currently 
selectable menu items or submenu items on said display means. 

26. Apparatus according to claim 22 wherein said key means comprise a 
1 5 plurality of keys, each labelled to identify the spatial position on said display means 

which is selectable thereby. 

27. Apparatus according to any one of claims 22, 23, 25 or 26 wherein said 
display control means is adapted to control said display means to display the 

20 currently selectable menu items or submenu items about a midpoint, and each of 
said key means is adapted to display a pointer thereon in a direction corresponding to 
a direction on said display means from said midpoint to the menu item or submenu 
item to be selected by said key means. 
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28. 



Apparatus aceord.ng to any one of cla , ms „ „ „ ^ ^ 

centre, means is operate ,„ response to )he sele=t , on Qf ^ ^ ^ ^ . ^ ^ 

submenu items dispiayed as a p lura „ ty of S ubse q uen„ v se.ectabie submenu items to 
centre, sard d,sp,ay means to h,gh,i g hr sa , a selecretj menu ^ „ ^ ^ 

B to y,sua„y indicate tha, the subseguendy seiaotabie submenu items are currendy 
selectable by said selection means. 

29. Apparatus accordrng to any one of Cairns ,a to 27 wherein sa,d d,sp,ay 
centre, means is operabie ,o con.ro, sa,d d,sp,ay means to disp,ay the cur,en,,y 
10 se,eo,ab,e menu items or submenu items about a midpoint, and when a sa,d menu 
item d,sp,ayed as a p,ura„,y of subsequent,^ se,ec,ab,e submenu „ems ,s se,eo,ed. 
to red,sp,ay the submenu items o, the se,ec,ed menu item about said midpoint. 

30. Apparatus according ,o Cairn 29 wherein said d,sp,ay contro, means is 
IS operate to ,ed,sp,ay the submenu „ems o, se.ected menu hems with the same 

geometrical distribution about said midpoint. 

31. Apparatus according to any one o, c,a,ms 18 ,o 30 where.n sa,d d.spiay 
contro, means is adapted to contro, sa,d d,sp,ay means to d,sp,ay the currendy 

20 se,ec,ab,e menu hems or submenu rtems ,„ a geometries, arrangement, and ,o 
dispiay the subsequent^ se,ectab,e menu „ems of ,he or each eurrenriy se.ectab* 
menu items or submenu derns in the same geometrica, arrangement bu, in a reduced 



scale. 
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32. Apparatus accord.ng to any one of claims 18 to 31 wherein said display 
control means .s operable to control sa.d display means to display said menu items 
as a hierarchy, structure of representations of instruction inputs or data inputs. 

5 33. An input device for inputting instructions or data to an apparatus having 
display means for d.splay.ng a p.urahty of -terns corresponding to instructions or data 
to be input, the input device comprising: 

display control means for grouping sa.d .terns into a hierarchy of sets and 
subsets and for controlling sa.d display means to d.splay items of alternative sets or 

10 subsets of items; 

section means for select.ng one of the sets of items, sa.d display control 
means being operative ,n response to the selection of one of the sets of items to 
control sa,d display means to ind.cate the selectability of the or each item of 
alternative subsets for the selected set. and said select.on means being operable to 

15 select any one of said subsets; and 

input means for inputting instructions or data in response to the selection of 
a subset comprising a single item by sa.d selection means. 

34. An input device according to claim 33 wherein said display control means is 
20 adapted to control said d.splay means to d.splay said sets of items and said subsets 
of items in a geometrically equivalent manner. 

35. An input device according to claim 34 where.n said selection means 
comprises a plurality of key means operable for the selection of corresponding 
25 displayed and selectable sets or subsets. 
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36. An input device according to cla.m 35 wherein said plurality of key means 
are arranged in a spatial manner related to the spatial arrangement on said display 
means of corresponding selectable sets or subsets of items. 

37. An input device according to claim 36 wherein said key means and said 
display means comprise a touch sensitive d.splay, spatial locations of the currently 
selectable sets or subsets of items displayed on said touch sensitive display 
comprising said key means. 

38. An input device according to claim 36 wherein said key means comprises a 
plurality of keys arranged in a layout corresponding to the layout of the currently 
selectable sets or subsets of items on said display means. 



15 39. An input device according to claim 33 wherein said selection means 
comprises a plurality of keys, each labelled to identify the spatial position on said 
display means where a corresponding selectable set or subset is displayed. 

40. An input device according to any one of claims 35, 36, 38 or 39 wherein 
20 said display control means is adapted to control said display means to display the 
currently selectable sets or subsets about an origin, and each of said key means is 
adapted to display a pointer in a direction corresponding to a direction on said display 
means from said origin to the set or subset to be selected by said key 



means. 
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41. An input device according to any one of claims 33 to 40 wherein said 
display control means is operable to control said display means to display the 
currently selectable sets or subsets about an origin, and, when a said set or subset is 
selected, to redisplay the subsets of the selected set about said origin. 

5 

42. An input device according to claim 41 wherein said display control means is 
operative to redisplay the subsets of the selected set with the same geometrical 
distribution about said origin. 

10 43. Apparatus comprising the input device and the display means according to 

any one of claims 1 to 1 8 or 33 to 42, wherein the display means is adapted to 
display the input data or data resulting from the input instructions. 

44. Information processing apparatus comprising the input device and the 
15 display means according to any one of claims 1 to 18 or 33 to 42, and processing 

means for receiving the input data or instructions, wherein the display means is 
adapted to display the input or processed data. 

45. An input device substantially as hereinbefore described with reference to 
20 and as illustrated in any of the accompanying drawings. 

46. Apparatus substantially as hereinbefore described with reference to and as 
illustrated in any of the accompanying drawings. 
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